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Indian Standard 

SPECIFICATION FOR 
BARLEY MALT 



0. FOREWORD 

0.1 This Indian Standard was adopted by the Tndi'an Standards 
Institution on 31 January 1973, after th« draft fmalized by the Foodgrains, 
Foodgrain Products and Edible Oilseed Flours Sectional Committee 
had been approved by the Agricultural and Food Products Division 
Council. 

0^ Malt is an important basic ingredient for tise in brewing and distill- 
ing industries. In addition, malt is used for preparing malt extract, 
malt vinegar, processed foods meant for infants and children and 
medicinal preparations. In order to ensure that the end-products are of 
an acceptable quality, it is essential that the malt used should be of 
appr<^riate quality. Therefore, in order to make available malt of 
proper quality to the various groups of consuming interests, this Indian 
Standard is being issued. 

0.3 For preparing malt, barley is first steeped so that the moisture content 
is about 42 to 45 percent. Subsequently, it is allowed to germi- 
nate under controlled conditions for proper modification. The m^ified 
barley kernels are then kilned in a current of hot air. The green malt 
thus obtained, is dried at a temperature of 70 to 85°C to obtain malt of 
the desired quality. 

0J.1 IS: 6894' 1973 'Specification for malting barley' is a necessary 
adjunct to this specification. 

0.4 In the preparation of this standard due ccaisideration has been given 
to the Pi«vention of Food Adulteration Act, 1954 and the Rules framed 
thereunder. However, this standard is subject to the restrictions imposed 
under the Act, wherever applicable. 

0.5 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, express- 
ing the result of a test or analysis, shall be rounded off in accordance 
with 18:2-1960*. The number of significant places retained in the 
rounded oflf value should be the same as that of the specified value in this 
standard. 



*Rulw for rouadiog off Dumartcal vklu«t ( rami}. 
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1. SCOPE 

1.1 This standard prescribes the requirements and methods of sampling 
and test for barley malt. 

2. GRADES 

2.1 There shall be three grades of malt, namely, Grade 1, Grade 2 and 
Grade 3 {see Table 1 ). Grade I malt has generally been found suitable 
for brewing purposes. 

3. REQVIREMENTS 

3.1 General — Malt shall be prepared from barley conforming to 
IS; 6894-1973*. 

3.2 Physical Charactciistics 

3.2.1 Colour — The colour of malt shall be as agreed to between the 
purchaser and the vendor. Malt shall possess a bright appearance and 
shall be free from green and dark dots. 

3.2.2 Flavour — Malt shall possess flavour which is typical and 
characteristic of clean malt. It shall be free from any off-flavours. 
Malt shall be sweet to taste, and shall be free from any trace of bitterness 
and sourness. 

3.2J The size of malted kernels shall be such that not less than 
99 percent by mass of kernels are retained on a 2"2-mm IS Sieve in case of 
Grade I material, and not less than 98 percent and 97 percent by mass 
of kernels in Grades 2 and 3 respectively. 

3.3 Freedom from Imiparities 

3.3.1 Foreign Matter — The proportion of all matter other than malt, 
culms rests, etc, shall not exceed 0*5 pjercent by mass. 

3.3.2 Broken Kernels — The proportion of broken kernels (which are 
not whole) shall noi exceed 0*5 percent by mass. 

3.3.3 Dead Barlty Corns — Dead barley corns { kernels which have not 
germinated due to damaged embryo or incomplete recovery from 
dormancy ) in malt shall be not more than 5 percent by mass. 

3J.4 Barley malt shall be free from living insects and moulds and 
shall be free from dead insects, insect fragments and rodent contamination 
visible to ihe eye (corrected, if necessary for abnormal vision) with 
the aid of a suitable modification (not exceeding X 10). 

3.4 Malt shall also conform to the requirements prescribed in Table 1. 

♦Spirificalinn for mailing Iwrley 
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TABLE 1 


(CJ«ij«i2.lADda.4) 




St. 

No. 


CBAKjLOraBICTIO 


RnamaxxstT 


MxTBOD at Ton 


Grade 1 


Grade 2 


Grades 


Appendix 


Ref to Part 
of nS; 4333 


(1) 


(2) 


(3) 


(♦) 


(5) 


(6) 


(7} - 


i) 


Mouture, percent by 
ttiau. Max 


4-5 


6 ■ 


6 


— 


Part II 


ii) 


Yield or extraction 
(on dry buU), 
percent by nuit. 
Mi* 


75 


73 


70 


A 




iii) 
iv) 


DiffercDce in yield of 
extntet between 
fine •ad coene 
grinding, Ma* 

Sucharificatiaa time 
in miniiiet 


2-3 
10-15 


2-5 
[6'20 


3-0 
21-30 


B 
C 


; 


V) 


Modification indooc 


30-36 


30-36 


30-36 


D 


— 


vi) 


Cold w»ter extract, 
percent by msu 

DiutKtic power 
( oo dry baiti ) , 
Mi» 


16-21 

B5 


16-21 
&5 


16-21 
70 


E 

F 


— 


iii) 


TbouMnd kernel 
mait (on dry 
fa«ii*),in g, Mm 

Hectolitre mau, in 
kg. Mui 


37 
56 


33 
56 


30 
56 


— 


Part IV 
Part III 



*IS : 4333 Methodj of analyiit for foodgrain*: 

IS : 4333 ( Part II>1967 Moifture. 

IS : 4333 ( Fart III )• 1966 Hectolitre weight. 

IS : 4333 ( Part IV ) -1967 Weight of i 000 graioi. 



3 A The mash and wort when examined aa given in A>3.2 and A-3.3 shall 
conform to the following requirements. 



It shall be free from mouldy or smoky smell ( see A-3J ). 
It shall be bright or slightly opalescent in appearance 



3^.1 Mash 

3^.2 Wort 
(*<« A-3^}. 

4. PACKING AND MARKING 

4.1 P^ddi^ — Malt shall be packed in polyethylene lined gunny bags. 
The b^ shall be closed in such a manner as to prevent excessive upti^ 
of moisture. 
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4.2 Marking — Each bag shall be marked or labelled with the following 
particulan: 

a) Name and grade of the oiaterial, 

b) Name and address of the manufacturer, 

c) Batch or code number, and 

d) Net mass. 

4.2.1 Each bag may also be marked with the ISI Certification Mark. 

Non ~~ Tlw uie of the ISI Ortificmtioii Mark u gcw«me<l by tiw provinon* of the 
Indian Standard* InMitution ( CectificMum Marki ) Act and tbe Rule* and Rcgulatioa* 
made thereunder. The ISI Mark cio products covered by an Indian Standard convey* 
the astuiance that they have been produced to comply with the requirnnenis of that 
standard under a well-defined lynem of uupectioa, teiting and quality control vrhicb 
■1 deviled and nipervued by ISI and operated try the producer. ISI marked product* 
are aUo continuously checked by \%\ iot confamiity to that ttandard ai a further 
safeguard. Detail* of condition* under which a licence for the uie <A the ISI Ct^tifioi- 
tion Mark may be granted to oianufacturan or prooaMon, may be obtained &om the 
Indian Standard* Inatitution. 

5. SAMPLING 

5.1 Representative samples of the material for ascertaining conformity to 
this standard shall be drawn according to the method prescribed in 3 of 
18:2814-1964*. 



A PPENDIX A 

[TaWe 1, //CTi (ii)] 
DETERMINATION OF YIELD OF EXTRACT 

A-1. APPARATUS 

A-1.1 Grinding Mills — Miag-Seck type. For fine grinding use cone 
type, 300 rev/min, and for coarse grinding roll type, 150 rev/min. 

A-1.2 Mash Beakers and Counter Weights — Made of either pure 
nickel stainless steel or brass and of such dimensions as to assure tight 
connection between beakers and grinding mill. If coiuiterweights are 
used for mash beakers, their tare should be checked frequently. 

A-1.3 Mashing Apparatus — The beakers, stirrers and solders used 
should be of the same metal. Each stirrer should be provided with a 

'Method for lampling of cereal* and pulses. 
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blade which during operation has clearance of about 2 mm from bottom 
and 5 mm from wall of the mash beaker. The blade is approximately 
8 mm wide and each side has 45' pitch, arranged as in a propeller, to 
force mash upward. Speed of the mash stirrer shall be 80 to 100 rev/min, 
each stirrer of each beaker shall have the same speed. Stir water in the 
bath thoroughly by mechanical m^ans to assure uniformity of temperature 
and have level of water above maximum mash level. 

A-1.4 Gypsom Plate — Thoroughly mix 100 ml water with 135 g 
plaster of paris. Pour mixture while still free flowing into suitable flat 
moulds. 

A-1.5 Filter Paper — Whatman No. 1 or equivalent. 

A-1.6 Fnnoela — Short-stem glass funnels having approximately a dia< 
meter of 20 cm. The stem shall extend 3 to 5 cm into the receiving flask. 

A-1.7 Flasks — Erienmeyers of 500 ml capacity. 

A-U PykaOBiketers 

A-l*9 Water^Bmth — automatically controlled. 

A-2. REAGENTS 

A'2.1 Iodine Solntiona 

A-2.1.1 O'Ol N Solution — Prepared by dissolving 0"63 g iodine and 
1*25 g of potassium iodine in water and diluted to 500 ml. 

A-2.I.2 0-02 N Solution — Prepared by dissolving 1"27 g of iodine and 
2"50 g of potassium iodine in water and diluted in 500 ml. Both these 
iodine solutions should be kept in dark and prepared fresh once a month. 

A-3. DETERMINATION 

A-3.1 Grinding — Weigh approximately 35 g of sample at room tempera-' 
ture into a tared mash beaker and grind through mill set for standardized 
fineness of grind. Collect finely ground malt in same mash beaker, 
carefully brushing malt particle remaining in the mill into the mash 
beaker. Mix and without delay place mash beaker with contents on 
balance accurate to within ± O'OiS g under 750 g load and adjust mass of 
the malt to SO^OO ± 0"05 g by removing excess into tared dish for 
moisture determination. 

A-3.2 Maahing Procedure — Mash in ground malt with 200 ml water 
at 4€''C and mix well with glass rod to prevent formation of lumps. 
Carefully rinse glass rod and wall of beaker with small quantity of water. 
Promptly place mash beakers in mashing apparatus containing water 
previously heated to 46°C and set the stirrers in motion. Place thermo- 
meter in each mash beaker. Keep temperature at 45°G exactly for 
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'^0 minittes from the time beakers were placed in the mashing apparatus. 
Kat^e mash rempe'rature at the rate of l°C per minute till it reaches TO^C. 
Add 100 ml w>»tcr which has been previously heated to 70 to Tl'C and 
mash for 60 minutes at 70''C. Care should be taken that tettiperature 
deviations duiiiig mashing procedure do not exceed 0*5°C. Observe the 
odour of the mash; it should be free from mouldy or smoky smell 
( see 3.5,1 ) . 

A-3.3 Cooling and Filtnttion — After 60 minutes, cool raash promptly 
(within JO to J 5 minutes) to the prevailing room temperature. Stop 
stirrinj. Remove thermometer after adhering mash particles are rinsed 
into the beaker with water. Remove each beaker with its stirrer from 
mashing apparatus. Rin^e mash particles adhering to the stirrer into 
)j<'aker witli M'ater. Dry outside of each beaker taking care to remove the 
moisture adhoiing to the rim. Without delay, adjust the mass of contents 
of mash beaker io 45000 ± 0'05 g by adding water. 

Stir ma'.h thoroughly with glass rod, once when removing beakers 
from balance pan and again immediately before pouring mash onto filter 
(stirrings shall bo not less than 5 minutes not more than 15 minutes 
apart). While Mirring cooled mash, take care to prevent splashing or 
<:pitling. Mix drops adhering to beaker wall into mash by rotary stirring 
with glass lod. 

Pour entire contents of beaker into funnel provided with specified 
filler paper. Cover funnel with approximately 20 cm diameter watch- 
glass during entire filtration and remove receiving fla.sk containing wort 
for later observations and tests. In case of slow running worts, stop 
filtration afier 2 hours. In case of coarse ground malt mash, collect 
exactly 200 ± 2 rnl wort. When filtration is complete, mix wort in 
receiving flask choioughly by rotary motion. Speed of filtration is normal 
if filtration is complete within one hour after returning the filtrate lo filler 
bed; sjovv if filtralion takes longer. Observe degree of clarity and report 
as clear, slightly hazy, or hazy {ue 3.5.2). 

Remove approximately 100 ml vvort for determination of colour. 

A-3.4 Specific Gravity — Rinse empty pyknomeier twice with about 
10 ml wort. Fill with wort, place in water-bath maintained at 20°C, 
Weigh filled pyknometer within 3 hours of completed filtration. 
Difference between this mass and that of empty pyknometer represents 
wort capacity of p\knometer at 20''G, Calculate specific gravity of wort 
to 5 decimal places rounding off to O'OOOOS to O'OOOJO, by dividing 
masi of wort by mass of water. 

A-4. CALCULATION 

A-4.I Determine extract yield of wort by reference to specific gravity 
values given in Table 2. 

8 



IS 1 6895 -1973 

A-4.2 Calculate yield of extract of malt ( on dry basis } as given below: 

a) Extract, a»-is basis -= P ( 800 + M)/( 100 - P) 

where 

P = g extract in 100 g wort ( aa calculated from Table 2 ), and 
M = percent moisture in the malt. 

b) Extract (on dry basis) = (£ X 100)/( 100 - M) 

where 

E = extract as-is basis, and 
Af «= percent moisture in the matt. 



TABLE 2 SPECIFIC GRAVITY AND DEGREES PLATO OF SUGAR 
SOLtmONS OR PERCENT EXTRACT BY WEIGHT 

( Offmt A-4 1 ) 

SpEciric GsAViTY Cbakb Extbact SpBcinc Gravitt Gbahs Extract \h 



AT M/ZO-C 


IN 100 g SOLITTIOV 


AT 20/20" 


100 g Solution 


(I) 


(2) 


(1) 


(2) 


1-00000 


0000 


1-00150 


0-386 


05 


0013 


55 


0-398 


10 


0026 


60 


0-411 


15 


0-039 


65 


0-424 


20 


0052 


70 


437 


25 


0064 


75 


■0-450 


30 


0077 


80 


0-463 


35 


0090 


85 


476 


40 


0103 


90 


0-488 


45 


01 16 


95 


0-501 


(000 50 


0129 


1-00200 


0-514 


55 


0141 


05 


0-527 


60 


0154 


10 


0-540 


65 


0167 


15 


0-552 


70 


0-180 


20 


0-565 


75 


0-193 


25 


0-578 


80 


0-206 


30 


0-591 


85 


0-219 


35 


0-604 


90 


0-231 


40 


0-616 


95 


244 


45 


0-629 


1001 00 


0-257 


1002 50 


0-642 


05 


0-270 


55 


O-fi-M 


10 


0*283 - 


60 


0-66B 


IS 


0-296 


65 


0680 


20 


0-309 


70 


0-fi93 


25 


0-321 


75 


0-706 


30 


0-334 


80 


0-719 


35 


0-347 


85 


0-732 


40 


0360 


90 


0-745 


45 


0373 


95 


0-757 
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TABLE t SPECIFIC GRAVITT AMD DEGREES PLATO OF SUGAR 
SOLUTIONS OR PERCENT EXTRACT BY WEIGHT — CvtH 



Srn)tncGB4>iTr 


GhAXS&X«K40* 


Sracinc Gravitv 


*T 20/!0*C 


IN 100 g Sox-tmoK 


AT W/WC 


(1) 


(2) 


(1) 


100300 


0-770 


1-00500 


05 


0-783 


05 


10 


0-796 


10 


lb 


O-aOB 


15 


fl) 


0-821 


20 


'it 


0-834 


25 


30 


0-347 


30 


» 


0-859 


35 


■W 


0-872 


40 


M 


o-sas 


45 


1003 30 


0-896 


1-005 50 


55 


0-911 


55 


60 


0-924 


60 


05 


0-937 


bb 


70 


0-949 


70 


75 


0962 


75 


80 


0-975 


80 


85 


0-988 


B5 


90 


lOQI 


90 


95 


1-014 


95 


100400 


1026 


1-00600 


05 


1039 


05 


10 


1-052 


10 


15 


1-06& 


15 


20 


1078 


20 


25 


1-090 


25 


30 


1103 


30 


35 


1-116 


45 


40 


1-129 


40 


45 


1-142 


45 


1-004 50 


1-155 


I 0065U 


55 


1-168 


55 


60 


1-180 


GO 


£5 


I- 193 


65 


70 


1-206 


70 


75 


1-2J9 


75 


«0 


1-232 


80 


85 


1-244 


85 


90 


1-257 


90 


<)5 


1-270 


95 



Ga\Ma ExTBACT i" 

100 g SOLUIIOV 



(2) 

283 
296 
308 
321 
334 
547 
360 
372 
385 
398 

411 
424 
♦37 
430 

m 

475 
488 

501 
514 
526 

539 
552 
565 
578 
590 
603 
616 
629 
641 
65* 



1 667 



-680 
-693 
•705 
-718 
-731 
•744 
-757 
•769 
-782 



{Cmmrnni) 
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TABLE 2 SPECmC ORAVITy AND DEGREES PLATO OF SUGAR 
SOLUn0^fS or percent extract by weight — Cnt«/ 



SFECinC GlIAVITY 


Ghaih Eztbact 


SpBcmc Gbavry 


Grams Extbact i* 


AT 20/20°C 


nr 100 g Solution 


AT 20/2O»C 




0) 


(2) 


(1) 


(2) 


1007 00 


1-795 


1009 00 


2-305 


05 


1-807 


05 


2317 


10 


1-820 


10 


2330 


15 


1-833 


15 


2-343 


20 


I -846 


20 


2-356 


25 


1-859 


25 


2-369 


30 


1872 


30 


2-381 


35 


1884 


35 


2-394 


40 


1-897 


40 


2407 


45 


1-910 


45 


2-419 


1007 50 


1-923 . 


1009 50 


2-432 


55 


1 935 


55 


2-445 


60 


1-948 


60 


2-458 


65 


1-961 


65 


2-470 


70 


1-973 


70 


2-483 


75 


1-986 


75 


2-496 


80 


1-999 


80 


2-508 


85 


2-012 


85 


2-521 


90 


2025 


90 


2-534 


95 


2038 


95 


2-547 


1-ooeoo 


2053 


I-OIOOO 


2-560 


05 


2:065 


05 


2-572 


10 


2070 


10 


2-585 


15 


2091 


■ 15 


2-598 


20 


2101 


20 


2-610 


25 


. 2-114 


25 


2-623 


30 


2- 127 


30 


2-636 


35 


2-139 


33 


2-649 


40 


2152 


40 


2-661 


45 


2 165 


45 


2-674 


100650 


2- 178 


1-01050 


2-687 


55 


2-191 


55 


2-699 


60 


2-203 


60 


2-712 


65 


2-216 


65 


2-725 


70 


2-229 


70 


2-738 


75 


2-241 


75 


2-750 


80 


2-254 


80 


2-763 


85 


2-267 


85 


2-776 


90 


2-280 


90 


2-778 


95 


2-292 


95 


2-801 








{Cmuauid) 



It 
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TABLE 2 SPECIFIG GRAVm AMD DEGREES PUITO Or SUGAa 
SOLUTIONS OR PERCENT EXTRACT BY WBOIR—CMJ 



:>pitciinoG»AvirY 


Guam* fixTSAcr 


Srccirio 0»*Trr» 


Gbams Extsaot ut 


VT ■20f2O'C 


tM 100 g SoLtMIOM 


«20f20*C 


100 1 SOLVttOM 


'1) 


(2) 


(l> 


(2) 


101 100 


• 2814 


101300 


S-S21 


Oi 


2-826 


05 


5-533 


10 


2-8» 


10 


3-346 


15 


2ftW 


15 


3-3.W 


20 


2-864 


20 


3-371 


25 


2-877 


25 


3-384 


30 


2W0 


30 


3-396 


35 


2-903 


35 


3-409 


40 


2 915 


40 


3-421 


U 


2-928 


45 


3-434 


lOll SO 


2-940 


1-01330 


3-447 


55 


2953 


55 


3-459 


60 


2'(Wfi 


60 


3-472 


65 


2-979 


65 


3-485 


70 


2-991 


70 


3-497 


7S 


3-004 


75 


3-510 


ao 


3-017 


80 


3-523 


as 


3029 


85 


3-535 


90 


3-042 


90 


3-548 


9S 


3055 


95 


3-561 


1012 00 


3067 


1014 00 


3573 


05 


30BO 


05 


35B6 


10 


3-093 


10 


3'590 


15 


3105 


15 


3-611 


K 


3U8 


20 


3-624 


25 


3-131 


25 


3636 


30 


3-143 


SO 


3-64S 


35 


3156 


35 


3-G62 


40 


3-1G9 


40 


3-674 


45 


3-18) 


45 


3687 


I-OIZ 50 


3194 


1014 50 


ve»» 


55 


9-207 


55 


3-712 


60 


3-219 


60 


3-725 


65 


3-2S2 


65 


3 737 


70 


3245 


70 


3-750 


75 


3-257 


75 


3-762 


80 


3-270 


80 


S'775 


35 


3-2B2 


85 


3-788 


90 


3-295 


90 


s-aoo 


95 


3-308 


95 


3813 
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TABLE 2 SPBCmC GRAVITY AND DEGREES PLATO OF SUGAR 
BOLUTIONB OR PERCENT EXTRACT BY WEIGHT — Co/iitf 



SvEciric GBiViTY 
*T 20/20'C 

(I) 

1-015 00 
05 
10 

15 

25 
30 
35 
40 

45 

I 015 50 
55 

60 
63 
70 
75 
80 
85 
90 
95 

t-Olt) 00 

05 
lU 
15 
■iu 
25 
30 
35 
40 
45 

1-016 50 
55 
60 
65 
70 
75 
%> 
B5 
90 
95 



GK&KaEXTSACT 
I» 100 g SOLUTIOM 

(2) 

3-826 
3-838 
3 851 
3-863 
3 876 
3-888 
3 901 
3 914 
3926 
3-939 

3-951 
3-964 

3 977 
3-989 
4-002 
4014 

4 027 
4-039 
4-052 
4-065 

4 077 

4090 
4-102 
4 115 
4-128 
4-140 
4- 153 
4-165 
4 178 
4 190 

4 203 
4 216 
4-228 
4-241 
4-253 
4-266 
4-278 
4-291 
4-304 
4-316 



Snctnc Gbavity 


Gbams Extract i 


AT 20* /ao" 


100 g Solution 


(1) 


(2) 


1-01700 


4-329 


05 


4-341 


10 


4-354 


15 


4-366 


20 


4-379 


25 


4-391 


30 


4-404 


35 


4 417 


40 


4-429 


^5 


4-442 


1-017 50 


4 454 


55 


4-467 


60 


4-479 


65 


4 492 


70 


4-505 


75 


4-517 


80 


4 529 


85 


4-542 


90 


4-555 


95 


4-567 


1-U18 00 


4-580 


05 


4-592 


10 


4 605 


15 


4617 


20 


4-630 


25 


4-642 


3D 


4-655 


33 


4668 


40 


4-680 


45 


4 692 


1018 50 


4-705 


55 


4-718 


60 


4-730 


65 


4-743 


70 


4-755 


75 


4-766 


ao 


4-780 


65 


4-792 


90 


4-805 


95 


4-81S 



( Conlimud ) 
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TABLX 2 SPCanC GRAVmr AND DSCmEES PLATO OV flVCAR 

SOLUTIONS OR rvKcarr extract by weight— Cmm 



Snonrio Gravity 


GXA.M8 Ektracc 


SMomo Gratwt 


Gbuis Er»A(rr » 


AT 20/M'C 


w 100 g SotTrtioB 


AT M/20'C 


lOOgSoLvnow 


(1) 


(2) 


(0 


(2) 


1019 00 


4-830 


i-oaioD 


5-330 


05 


4 843 


05 


5-343 


10 


4-855 


10 


5-355 


15 


4-S68 


15 


5-367 


20 


4-rao 


20 


5-380 


25 


4-853 


25 


5-392 


3d 


4 905 


30 


5405 


Si 


491ft 


35 


5-418 


*0 


4-930 


40 


5-430 


45 


4-943 


41 


5 443 


1019 50 


4-955 


1021 50 


5455 


55 


4-968 


55 


5-467 


60 


4-960 


60 


5-480 


65 


4-993 


f>5 


5-492 


76 


4-006 


70 


5-505 


75 


4-018 


75 


5'517 


ao 


4-030 


DO 


5-530 


95. 


4- 043 


85 


5 542 


90 


4-055 


90 


5-555 


95 


4068 


95 


5-5fi7 


1020 00 


5-OSO 


I 022 00 


5-590 


05 


5-093 


05 


5 592 


10 


5106 


10 


5-605 


15 


5-118 


15 


5-617 


20 


S-130 


20 


5-629 


25 


5-1+3 


25 


5642 


30 


5 155 


30 


3-654 


15 


5-168 


35 


5-667 


40 


5-180 


40 


5-679 


+5 


S-19» 


45 


5-6M 


1-020 50 


5-205 


1022 50 


5-704 


55 


5-2ia 


55 


5-716 


60 


5-230 


60 


5-729 


65 


5-243 


65 


5-741 


70 


S'255 


70 


5-754 


75 


5-268 


75 


5-766 


80 


5-280 


80 


5-779 


85 


5-293 


85 


5-791 


90 


5-30S 


90 


5-803 


95 


S'318 


95 


5-816 
(GnKish/] 
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TABLE 2 SPECIFIC GRAVITY AND DEGREES PLATO OF SUGAR 

soLuno^fs or percent extract by weight — Comd 



Specific Gbatitt Cbaiis Exxbact Spbcitic Gbavity Grads Extbact in 
AT 20/20'C iir 100 g Socution \t 20/20'C 100 g Soiunon 



(1) 



(2) 



(1) 



(2) 



1023 00 


5-828 


1025 00 


6-325 


05 


5-641 


05 


6-337 


10 


5853 


10 


6-350 


15 


5-865 


15 


6 362 


20 


5-878 


20 


6-374 


25 


5 890 


25 


6-387 


30 


i-903 


30 


6-399 


35 


5-915 


35 


6-411 


40 


5-928 


40 


6-424 


45 


5-940 


45 


6436 


1-023 50 


5952 


1-025 50 


6-449 


55 


5-965 


55 


6461 


60 


5-977 


60 


6-473 


65 


5-990 


65 


6-485 


70 


6002 


70 


6-498 


75 


6-015 


75 


6-510 


80 


6027 


80 


6-523 


85 


6-039 


85 


6-535 


90 


6-052 


90 


6-547 


95 


6064 


95 


6-560 


1 024 00 


6077 


1-02600 


€•572 


05 


6089 


05 


6-584 


10 


6101 


10 


6-597 


15 


6-114 


15 


6-609 


20 


6 126 


20 


6-621 


25 


6-139 


25 


6-634 


30 


6-151 


30 


€-646 


35 


6-163 


35 


6-659 


40 


6-176 


40 


6'671 


45 


6188 


45 


6-683 


I 024 50 


6-200 


1026 50 


€-696 


55 


6-213 


55 


6-7(W 


60 


6-225 


60 


6-720 


65 


6-236 


65 


6-733 


70 


6-250 


70 


6-745 


75 


6-263 


75 


6-757 


80 


6-275 


80 


6-770 


as 


6-287 


85 


6-782 


90 


6-300 


90 


6-794 


95 


6312 


95 


6'807 
(CmJim 
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TABLE 2 SPECIFIC GRAVrTY AND DEGREES PLATO OF SUGAR 
SOLUTIONS OR PERCENT EXTRACT BV WEIGHT — Cimirf 



SPKCffIC GBAVItV 


Grams Extbact 


Sncinc Gbavtty 


GBAlia EXtSACT IN 


AT 20/20°C 


ifi 100 g SoLirrioN 


AT 20/20'C 


100 g SoLtrtiDH 


(1) 


(2) 


U) 


(2) 


1027 00 


6819 


1-029 OO 


7-312 


US 


6-831 


05 


7-324 


lU 


6-844 


10 


7-337 


15 


6-856 


15 


7-349 


20 


C-368 


20 


7-361 


2b 


6Bai 


23 


7-374 


W 


6-81*3 


30 


7-386 


J5 


6-905 


35 


7-398 


40 


6-918 


40 


7 411 


» 


6-930 


45 


7-423 


1027 50 


6-943 


1-029 50 


7-435 


55 


5-955 


55 


7-447 


GO 


€■967 


60 


7-460 


65 


6-979 


65 


7-472 


7U 


6992 


70 


7-484 


75 


7 004 


75 


7-497 


80 


7017 


tio 


7-509 


H5 


7 029 


85 


7-521 


90 


7 041 


90 


7-533 


95 


7 053 


95 


7-546 


I 028 00 


7-066 


1 030 00 


7558 


05 


7078 


05 


7 570 


10 


7091 


10 


7-583 


\b 


7- 103 


15 


7-595 


20 


7-115 


20 


7-607 


25 


7127 


25 


7-519 


30 


7- 140 


30 


7-632 


35 


7- 152 


35 


7*644 


40 


7-1S4 


40 


7-656 


45 


7'177 


45 


7-668 


1-028 50 


7 IB9 


1 03050 


7-681 


55 


7-201 


55 


7 693 


60 


7-214 


60 


7-705 


65 


7-226 


65 


7-717 


70 


7-23a 


70 


7-730 


75 


7251 


75 


7-742 


80 


7263 - 


80 


7-754 


as 


7-275 


&5 


7-767 


90 


7-287 


9U 


7-779 


95 


7-300 


95 


7-791 

( ComtiMMti ) 
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TABLE 2 SPECmC GRAVITY AND DEGREES PLATO OF SUGAR 
SOLUTIONS OR PERCENT EXTRACT BY WEIGHT — Cimf<« 

Sraciric Gravity Grams Extract Spiciric Gbatttv Grams Extract in 
AT 20/20"C IN 100 g Solution at 20/20°C 100 g Soiution 



(1) 



(2) 



<>) 



(2) 



103100 


7-R03 


1033 00 


8-293 


05 


7-816 


05 


8-305 


10 


7-828 


10 


8'317 


15 


7-840 


15 


8-330 


20 


7-853 


20 


8-342 


25 


7-865 


25 


8-354 


30 


7-877 


30 


8-166 


35 


7-88*) 


35 


8-378 


40 


7-901 


40 


8-391 


45 


7-914 


45 


6-403 


1031 50 


7-926 


1-033 50 


e-415 


55 


7-938 


55 


8-427 


60 


7-950 


60 


8-439 


65 


7-963 


65 


8-452 


70 


7-975 


70 


8-464 


75 


7-987 


75 


8476 


ttO 


8-000 


80 


8-488 


85 


8-012 


83 


8-500 


90 


8-024 


9U 


8-513 


95 


8-036 


95 


8-525 


1032 00 


B-048 


1 034 00 


8-537 


05 


8-061 


05 


8-549 


10 


8073 


10 


6-561 


15 


8-085 


15 


8-574 


20 


8-098 


20 


8-586 


25 


6110 


25 


6-596 


30 


8122 


30 


B-6I0 


35 


8-134 


35 


8-622 


40 


8-146 


40 


8-634 


45 


6- 159 


45 


8-647 


1-032 50 


8-171 


1 034 50 


8-659 


55 


8-183 


55 


8-671 


60 


6-195 


60 


8 683 


65 


8-207 


65 


8-695 


70 


8-220 


70 


B-708 


75 


8-232 


75 


8-720 


80 


8-244 


80 


8-732 


85 


8-256 


85 


8-744 


90 


8-269 


90 


8-756 


95 


8-281 


95 


8-768 

( CMiimud } 
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TABLE 3 SPECIFIC GRAVITY AND DBGAEES PLATO OT SVOAA 
SOLUTIONS OR PERCENT EXTRACT BY WEIGHT — Coitftf 



Spbcitic G«*viTTr 
AT 20/20C 

(1) 

> -035 00 
03 
10 
15 
20 
25 
30 
35 
■W 
45 



Ob 



'BAua Extbac* SrxciFic Gbayttt GkAHS ExraAcx ix 
100 g SottTTioit At 20/20*C 100 g Soiutiok 



(2) 

8'78) 
8-793 

saos 

8-817 
8-830 
8-842 
8-854 
8-966 
8-878 
8-S90 



(0 

1-M7 00 
05 
10 
IS 
20 
25 
30 
35 
40 
45 



(21 

9-267 
9-279 
9-291 
9-303 
9316 
9328 
9-340 
9352 
9364 
9-376 



1035 50 
55 
60 
65 
70 
75 
80 
8^ 
90 
95 



8-902 

e-9is 

8-927 
6-939 
8-951 
8-963 
8-975 
8<988 
9-000 
9012 



1037 50 
55 
60 
65 
70 
75 
80 
85 
90 
95 



9-388 
9 400 
9 413 
9-425 
9-437 
9-449 
9461 
9-473 
9-485 
9498 



1-036 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 



9 024 
9036 
9-048 
9-060 
9-073 
9-035 
9-097 
9-109 
9121 
9-133 



1-038 00 
05 
10 
15 
20 
25 
30 
35 
40, 
45 



9-509 
9522 
9534 
9-546 
9-558 
9570 
9-S82 
9-594 
9606 
9-618 



1-03650 
55 
60 
65 
70 
75 
80 
85 
90 
95 



9- 145 
9-158 
9-170 
9" 182 
9'194 
9-206 
9-218 
9-230 
9-243 
9-255 



1-038 50 
55 
60 
65 
70 
75 
80 
85 
90 
95 



9-631 
9643 
9-655 
9-667 
9679 
9*691 
9-703 
9-713 
9-7J7 
9-740 



{CtiamJ) 
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TABLE 2 gPECmG GRAVITY AND DEGREES FlATO OF SUGAR 
SOLUTIONS OR PERCENT EXTRACT BY WEIGHT — Ciifrt<f 



Sfeoitio Gkavitt 


Ghamb Extbact 


Sfbcifio Gbavitt 


Gbaiu Esctbact nr 


AT 20/20*C 


IN 100 g Solution 


AT 20/20'C 


100 g SoLtmow 


0) 


(2) 


(1) 


(2) 


1039 00 


9-751 


1 041 00 


10-234 


05 


9-764 


05 


10-246 


10 


9-776 


10 


10-259 


15 


9-788 


15 


10-271 


20 


9-800 


20 


10-283 


25 


9'8r2 


25 


10-295 


30 


' 9-824 


30 


10-307 


35 


9-83C 


35 


to- 319 


40 


9-848 


40 


10:331 


45 


9-860 


45 


10-343 


I0W50 


9-873 


1-041 50 


10-355 


55 


9-885 


55 


10-367 


60 


9-B97 


60 


10-379 


AS 


9-909 


65 


10-391 


70 


9-921 


70 


10-403 


75 


9-933 


75 


10-415 


eo 


9-945 


80 


10-427 


85 


9-957 


85 


10-439 


90 


9-969 


90 


10-451 


95 


9-981 


95 


10-463 


1040 00 


9-903 


1-042 00 


10 475 


05 


1 0*005 


05 


10-487 


10 


10-017 


10 


10-499 


15 


10-030 


15 


10-511 


20 


10-042 


20 


10-523 


25 


10054 


25 


10-536 


90 


10-OtiG 


30 


10-548 


35 


. 10-078 


35 


10-559 


40 


10-090 


40 


10-571 


45 


10-102 


45 


10-584 


1040 50 


10-114 


I 043 50 


10-596 


55 


to- 126 


55 


10608 


60 


10138 


60 


10-620 


65 


10-150 


65 


10-632 


70 


10-162 


70 


10-644 


75 


10174 


75 


10-656 


ao 


10186 


80 


10-668 


B5 


10- 198 


85 


10-680 


90 


10-210 


90 


10-692 


95 


10-223 


95 


10-704 
( CmUi)uud ) 
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TABLE 1 SPECmC GRAVITY AND DEGIUEES PLATO OF SUGAR 
SOLUTIONS OR PERCENT EXTRACT BY WEIGHT— Cm/tf 



StKCtnc Opacity 


GsAMa £xTXAC} 


Spccitic Gravitv 


Gbamb Extbact Itt 


AT 2O/20°C 


IK 100 g SOLDTIOtl 


AT 20/20"C 


too g SotaTioM 


(1) 


(2) 


W 


(2) 


I 043 00 


10-716 


1 045 00 


11195 


05 


10-728 


05 


11-207 


10 


10-740 


10 


11 219 


)5 


10-752 


15 


U-231 


20 


10-764 


2U 


U 243 


•a 


10-776 


25 


H-255 


30 


10-788 


30 


U 267 


36 


lO-UOO 


35 


U 279 


40 


10-812 


4<» 


11-291 


45 


10-824 


45 


U-303 


I 043 50 


10-836 


1045 50 


n 315 


55 


10-848 


55 


11-327 


60 


10-860 


60 


11-339 


65 


10-872 


65 


11-351 


70 


I0-8S4 


70 


U 363 


75 


10-8% 


75 


U-375 


8U 


10-903 


80 


11-387 


a5 


10 920 


85 


M 399 


90 


10-932 


90 


11-411 


95 


10-944 


95 


U 423 


1044 OU 


10-956 


lO-iOOO 


11-435 


05 


1 0-968 


05 


11 44* 


lU 


10-980 


10 


It 458 


15 


10-992 


15 


1) 470 


20 


11-004 


20 


n 482 


25 


11-016 


Z5 


II-494 


■30 


11-027 


3U 


11-506 


35 


11-039 


35 


11 518 


40 


11-051 


40 


11 530 


45 


11-063 


45 


U-542 


1 044 50 


Jl 075 


1046 50 


11-554 


55 


11-067 


55 


11-566 


60 


u-ioo 


60 


U 578 


65 


U-U2 


65 


U-590 


70 


lt-123 


70 


11-602 


75 


11 135 


75 


tl'6l4 


m 


U-V47 


au 


11626. 


S5 


il-J59 


85 


11-638 


90 


11-171 


90 


11-650 


95 


11-183 


95 


11-661 



20 



IS 16995 -1973 



TABLE 2 SPECIFIG GRAVITY AND OEGREES PLATO OF SUGAR 
SOLUTIONS OR PERCENT EXTRACT BY WEIGHT _ QmtJ 



SpKoirio GBAvnr Gbahs Extkaot Srsciric GHAVrrr Cbaks Extsaov iv 
AT 20/20°C iH 100 g SoLCTiOM AT 20/20'C 100 g Soiotioh 



(I) 



(2) 



(1) 



(2) 



104700 


11-673 


i-04900 


12150 


05 


11-685 


05 


I2-I62 


10 


n-697 


to 


12' 173 


IS 


I1-709 


15 


12-185 


20 


n-721 


20 


12197 


25 


11-733 


25 


12-209 


30 


H-745 


30 


12-221 


35 


11-757 


35 


12-233 


40 


11-768 


40 


12-245 


45 


11-780 


45 


12-256 


1-047 50 


11-792 


l'O49 50 


12-268 


55 


11-804 


SS 


12-280 


60 


n-8l6 


m 


12-291 


65 


II-B28 


65 


12-304 


70 


11-842 


70 


12-316 


75 


11-852 


75 


12-328 


80 


11-864 


80 


12-340 


85 


1 1-876 


85 


12-351 


90 


[l-m8 


90 


12-363 


95 


tI-90(> 


95 


12-375 


1048 00 


11-912 


1050 00 


U-387 


05 


11-923 


05 


12399 


10 


11-933 


10 


12-4U 


15 


U-947 


IS 


12-423 


20 


11959 


20 


12-435 


25 


11-971 


25 


12-447 


30 


11-983 


30 


12-45B 


35 


11-995 


35 


12-470 


40 


12007 


40 


12-482 


45 


12-019 


45 


12-494 


1048 50 


12-031 


1-030 50 


12-506 


55 


12044 


55 


12-518 


fiO 


12-054 


60 


12-530 


63 


12-066 


65 


12-542 


70 


12078 


70 


12-M3 


75 


12-090 


75 


12-565 


80 


12102 


80 


12-577 


85 


12-114 


85 


12589 


90 


12-126 


90 


12-601 


9j 


12-138 


95 


12-613 
(GmiiwrJ) 
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TABLE 2 SPECinC GRAVTrV AND DEGREES PLATO OF SUGAA 
SOLUTIONS OR PERCENT EXTRACT BY WEIGHT — Cmtif 



Specitic Ghavitt 


Ghahb Extract S 


iPECIFlC GaATITT 


Gbahb Extract ut 


AT 20/20°C 


IN 100 g SOLOTION 


AT 20/20»C 


100 g SOLDTJON 


(1) 


(2) 


(1) 


(2) 


1051 00 


l2-6?4 


1-053 00 


13098 


05 


12-636 


05 


13-109 


10 


12-64« 


10 


13-121 


15 


12-660 


(5 


13 133 


20 


12 672 


20 


13- 145 


25 


12-684 


25 


13- 157 


30 


12 695 


30 


13168 


35 


12-707 


33 


13180 


40 


12-719 


40 


13-192 


45 


12-731 


45 


I3-204 


105150 


12-743 


I 053 50 


13-215 


55 


12-755 


55 


13-227 


60 


12-767 


60 


13-239 


65 


12-778 


65 


13-251 


70 


12 790 


70 


13-263 


75 


12 802 


75 


13-274 


80 


12-814 


SO 


13-286 


85 


12-826 


85 


13-290 


90 


12-838 


90 


13-310 


95 


12-349 


95 


13-322 


1 052 00 


12-861 


1-054 00 


13-333 


05 


J2-873 


05 


13-345 


10 


12-885 


10 


13-357 


15 


12-897 


15 


13-369 


20 


12 909 


20 


l3Vm 


25 


12-920 


25 


13-392 


30 


12-932 


30 


13-404 


35 


12-944 


35 


13416 


40 


12-956 


40 


13-428 


45 


12-968 


45 


13-439 


1052 50 


12-979 


1054 50 


13 451 


55 


12-991 


55 


13-463 


60 


13003 


60 


13-475 


65 


13-015 


65 


13-487 


70 


13027 


70 


13-499 


75 


13-039 


75 


13-510 


80 


13-050 


80 


13-522 


85 


13-062 


&5 


13-534 


90 


13-074 


90 


13-S46 


95 


13-086 


95 


13557 
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TASLB 2 SFECinC GRAVITY AND DEGREES FLATO OF SUGAR 
SOLimONS OR PERCENT EXTRACT BY VTEIGHT — Cmttf 



Snotric G»AViTY 


Gbam* Extbao 


Snoinc GRAVtrt 


Gra,iu Extkaot » 


A* 2O/20*C 


iv 100 g Soi.DTiotr 


A'i20l20'C 


100 K Sox-xmov 


(1) 


(2) 


(1) 


(Z) 


1055 00 


l3-56» 


1 057 00 


14039 


05 


)3-5ai 


05 


14051 


10 


13-533 


10 


1 4-062 


15 


13-604 


15 


14074 


JO 


13-616 


20 


14-086 


25 


13-628 


25 


14097 


30 


13-640 


30 


14-109 


35 


13-651 


35 


14-J21 


40 


I3-663 


40 


1+133 


45 


13-675 


45 


14-144 


1 055 30 


13-687 


1057 50 


14 156 


55 


13-698 


55 


14-168 


60 


13-710 


60 


14 174 


65 


13-722 


65 


14191 


70 


13-734 


70 


14-203 


75 


13-746 


75 


14-215 


80 


13157 


80 


U-226 


85 


13769 


85 


1+238 


90 


13-781 


90 


14 250 


95 


13-79? 


95 


14-261 


1056 00 


13-804 


105800 


iv:n3 


05 


13-816 


05 


l4-?85 


10 


13-B2B 


10 


I4-297 


15 


13-839 


15 


14-1108 


20 


13-85] 


20 


14-320 


25 


13-863 


25 


14-332 


30 


13875 


30 


14-343 


35 


13686 


35 


14-355 


40 


13-898 


40 


14-367 


45 


13-910 


45 


14-379 


1056 50 


13-921 


1058 50 


14-390 


55 


13-933 


55 


14-402 


60 


13-945 


60 


14-414 


65 


13-957 


65 


14-423 


70 


13-968 


70 


14-437 


75 


13-980 


75 


14-449 


80 


13-992 


SO 


14-460 


a5 


14-004 


85 


14-+72 


90 


14015 


90 


14-4d4 


95 


14-027 


95 


14-495 
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TABLE 2 SPECIFIC GRAVITY AND DEGREES PLATO OF SUGAR 
SOLUTIONS OR PERCENT EXTRACT BY WEIGHT — Could 



Speciftc GiiAviTT Grams Extract Specific Gbavitv 

*T 20'2n°C tN 100 g SOUTTION AT 20/20°C 



(I) 



(2) 



(1) 



Gbaiib Extract in' 
too g Soi.bTios 

(2) 



I 059 (W 


14 507 


05 


14 519 


10 


14-531 


15 


14-542 


20 


14 554 


25 


H-%5 


30 


14 577 


35 


14-589 


W 


14-601 


45 


14-612 


> 059 5tl 


14 624 


55 


14-636 


60 


!4-647 


65 


14 659 


70 


14 671 


75 


14-682 


80 


14-694 


85 


14 706 


90 


14 717 


95 


14 729 


1 06000 


14-741 


05 


14-752 


10 


14 764 


15 


14-776 


20 


14-787 


25 


14-799 


30 


14-811 


35 


14 822 


40 


14-834 


45 


14B46 


1060 50 


14.857 


55 


14-869 


60 


14-881 


65 


14-892 


70 


14-904 


75 


14916 


80 


14-927 


85 


14.939 


90 


14-950 


95 


14-962 



1061 00 


14-974 


05 


I4-9B6 


10 


14-997 


IS 


15-009 


20 


15-020 


25 


15-032 


30 


15-044 


35 


15 055 


40 


15-067 


45 


15-079 


1061 50 


15-090 


55 


15- 102 


60 


15-114 


65 


15-125 


70 


15-137 


75 


]5-]4« 


BO 


I5IG0 


85 


15172 


90 


15- 183 


95 


15-195 


1062 00 


15-207 


05 


15-218 


10 


15-230 


15 


15-241 


20 


15 253 


25 


15-265 


30 


15-276 


35 


15-288 


40 


15-300 


45 


15-311 


1-062 50 


15'323 


55 


15-334 


60 


15-346 


65 


15-358 


70 


15'369 


75 


15-381 


80 


15-393 


85' 


15-404 


90 


15-416 


95 


15-427 




(CtnKoMf^) 
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TABLE 2 SPECmc GRAVITY AND DEGREES PLATO OP SUGAR 
SOLUTIONS OR PERCENT EXTRACT BY WEIGHT — Contd 



SrBcrrtc Gbavjtt 


Grams Extract 


Specific GBivmr 


GftAlfS EXTBACT ™ 


AT 20/20*C 


IN 100 g Sor.tiTioN 


AT 20/20'C 


lOOgSoLDTioir 


(1) 


(ZJ 


O) 


(2) 


1 063 00 


15 439 


1-065 00 


15-903 


05 


15-451 


05 


J5 914 


10 


15462 


10 


15-926 


15 


15 474 


15 


15 938 


20 


15-436 


20 


15-949 


25 


15-497 


15 


15 961 


30 


J5509 


30 


15 972 


35 


15-520 


35 


15 984 


40 


15 532 


40 


15-995 


45 


15-544 


45 


16 007 


l-«-.3 50 


15-555 


1-065 50 


16 019 


55 


15-567 


55 


16-030 


60 


15-578 


60 


16-041 


Ii5 


15-590 


65 


16 053 


70 


15-C02 


70 


16-065 


75 


I5>613 


75 


IfrftTS 


80 


(5 625 


80 


16 088 


85 


15-637 


85 


16-099 


90 


15 648 


90 


16-111 


9S 


15G60 


95 


16 122 


1 064 00 


15 671 


1 066 OO 


16 134 


05 


15-681 


05 


16 145 


to 


15-694 


10 


16 157 


15 


15-706 


15 


16-169 


20 


15 717 


20 


16-180 


25 


15-729 


25 


16 191 


30 


-15 741 


30 


16-203 


35 


15-752 


35 


16215 


40 


15-764 


40 


16-226 


45 


15-776 


45 


16-238 


1064 50 


15-707 


1 066 50 


16 249 


S5 


15 799 


55 


16 261 


60 


15-810 


60 


16 272 


65 


15 622 


65 


16 284 


70 


15 833 


70 


16-295 


75 


15-845 


75 


)6-307 


80 


15857 


80 


16-319 


85 


15 868 


85 


16-330 


90 


15-860 


90 


16-341 


95 


15-891 


95 


16-353 








( Continued ) 
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TABLE 2 SPECIFIC GRAVITV AND DEGREES PLATO OF SUGAR 


SOLUTIONS OR PERCENT EXTRACT BV liVEIGBT — Gm(i 


Specific Gkavity 


Grams Extrait 


SpECinc Gravity 


Gbahs Extsact in 


AT 20/20"C 


IN 100 g SoLunov 


AT 20f20°C 


100 g Solution 


(1) 


(2) 


(1) 


(2) 


1 -067 00 


16-365 


1-068 50 


16-710 


05 


lG-376 


55 


16 722 


10 


16-388 


GO 


16-733 


15 


16-395 


65 


16 744 


20 


16-411 


70 


16-756 


25 


16 422 


75 


16-768 


30 


16-434 


«0 


16-779 


35 


16-445 


85 


16-791 


40 


16-457 


W 


16-802 


45 


16 468 


95 


16-813 


1-067 50 


16'480 


1-069 00 


16-825 


55 


16-491 


05 


16-336 


60 


16-503 


10 


' 16-848 


65 


16-514 


15 


16-859 


70 


16-526 


20 


16-871 


75 


16-537 


25 


16-882 


80 


16-549 


30 


16-894 


85 


16-561 


35 


16-905 


90 


16-572 


40 


16 917 


95 


16'583 


45 


16-929 


1 068 00 


16-595 


1-069 50 


16940 


05 


16' 606 


55 


16 951 


10 


16-618 


60 


16-963 


15 


16'630 


C5 


16 974 


20 


16'641 


70 


16 986 


25 


16-652 


75 


16 997 


30 


16-664 


80 


17009 


35 


16-676 


85 


17-020 


40 


16-687 


90 


17 032 


45 


16 699 


55 


17 043 



APPENDIX B 

[Table I, Item (iii)] 

DETERMINATION OF DIFFERENCE IN YIELD OF EXTRACT 
BETWEEN FINE AND COARSE GRINDING 

B-1. GRINDING 

B-1.1 Fine Grinding — Grind malt sample as described in A-3.1. 
However, for fine grinding the mill shall have been standardized in such 
a manner that between 9 to 11 percent by mass of the material is retained 
on a 300-micron IS Sieve. 
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B-l^ Gmrte GHntUng — Grind malt sample as described in A-3.1. 
In case of coarse grinding, the mill shall have been staadardized in such 
a manner that between 74 and 76 percent by mass of the material is 
retained on a 300-micron IS Sieve. 

B-2. YIELD OF EXTRACTT 

B-2>1 Determine yield of extract of fine and coarse grinding separately 
and calculate difference in yield. 



A PPENDIX C 

[Table 1, lum (iv)] 

DETERMINATION OF SAGCHARinCATION TIME 

Ol. PROCEDURE 

C-1.1 Proceed up to the stage of mashing ( A-3^)- Ten minutes after the 
mash has reached 70°C, transfer drop of mash with thin glass rod ( of 
about 3 mm diameter) on to an absorbent gypsum plate (A-1.4), 
or into a cavity of porcelain plate, and test with drop of O'Ol N iodine 
solution ( A-2.I.1 ) on gypsum plate or with a drop of 0*02 N iodine 
solution (A-2>i^) on porcelain plate. Make tests 5, 7 and 10 minutes 
after 70''C is reached, and thereafter if necessary at 5-minute intervals. 
Conversion ( saccharification ) is considered complete when test drop and 
iodine solution produces only yellow stain on gypsum or porcelain plate. 

OU Report time of saccharification in minutes. 



A PP£NDIX D 

[Table \,Item{v)] 

DETERMINATION OF MODIFICATION INDEX 

D-1. PRINCIPLE 

D-1.1 Modification index is the ratio of the total soluble nitn^ea to 
total nitrogen. 
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D-2, TOTAL NITROGEN 

D-2.1 Detennine total nitrogen of malt by the method prescribed in 

18:5194-1969*. 

D-3. TOTAL SOLUBLE NITROGEN 

D-3.1 E)etermine total soluble nitrogen on the wort obtained from the 
standard hot water extract ( A03 ). Take 23 ml of the wort in 300-ml 
Kjeldahl flask, and determine nitrogen by the method prescribed in 
15:5194-1969*. Carry out a blank determination in the same manner 
using the same quantities of all the reagents but without the sample. 

D-3^ Calcalation 

Total soluble nitrogen ■■ - — ur~~ 

where 

V = volume in ml of standard sulphuric acid used in titration, 

and 

W =■ mass in g of dry matter in the sample. 
D-4. MODIFICATION INDEX 

D-4.I Modification index = -g- X 100 

where 

A =■ total soluble nitrogen percent by mass, and 
B = total nitrogen of mall percent by mass. 



APPENDIX E 

[TabU 1,/tem (vi)] 

DETERMINATION OF COLD WATER EXTRACT 

E-1. PREPARATION OF SAMPLE 

E-1.1 Prepare sample of barley malt by grinding as described in A-3.1. 

E-1.2 Teat Portion — Weigh to the nearest OOOl g about 25 g of the 
prepared sample. 



*Meibod for the determinkuon of nitrogen — Kjeldahl method. 
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E-2. PROCEDUKE 

E-2.1 Use distilled water or water of at least equal purity. The tempera- 
ture of water to be used during extraction should be 0°C. Transfer the 
test portion quantitatively with water to the volumetric flask and fill to 
the mark vvitU cold water. Stopper the ftask and shake at approximately 
30 minutes intervals for 3 hours and allow to stand overnight without 
shaking. Filter the extract through a dry filter paper, evaporate a 50 ml 
aliquot portion to dryness in the dish in the steam-bath and heat in the 
oven at 103 ± 2°C to constant mass, that is, until two consecutive 
weighings separated by a period of one hour in the oven do not differ by 
more than 0'002 g. Record the final mass. 

E-3. CAXCULATION 

E-3.1 Cold water extract, percent by jqq jqq jqq 

mass ( on dry basis ) *» Mi x -^ X rr ^ 



50 Mc 100-// 

where 

Ait ^ mass in g of the residue obtained. 
Mo = mass in g of the test portion, and 
H = moisture content, percent by mass of the test sample. 

APPENDIX F 

[ Table I , Item ( vii ) ] 

DETERMINATION OF DIASTATIC POWER 

F-1. REAGENTS 

F-1.1 Acetate Buffer Solution — Dissolve 68 g sodium acetate in 500 ml 
of I N acetic acid and dilute to one litre with water. 

F-1. 2 Fchlings Solution (Saxhlet Modification ) ~ Mix by pouring 
immediately before use, equal volumes of solution A prepared as describee 
under F-1.2.1 and solution B prepared as described under F-1.2.2. Check 
against O'l percent invert sugar solution by the method of titration 
described under F-2.2 so that 5 ml of Fehhngs solution corresponds to 
0-025 33 g of invert sugar. 

F-l^.l SoltttioB A — Dissolve 34-639 g of copper sulphate (CuSO*. 
5HiO ) in water, and 0"5 ml of concentrated sulphuric arid of sp gr 1-84 
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conforming to analytical reagent grade of IS:26&'1961* and dilute to 
500 ml in a graduated flask and allow the solution to stand for two daySi 
Filter this solution through prepared asbestos. 

F-1.2^ Solution B — Dissolve 173 g of Rochelle salt [potassium-sodium 
tartrate ( KNaCiH*©*, 4H!0 ) ] and 50 g of sodium hydroxide, analytical 
reagent (conforming to 13:376-19691") in water, dilute to 500 ml in a 
graduated flask and allow the soluticm to stand for two days. Filter this 
solution through prepared asbestos. 

F-1.3 Methylene Blue Solution — Dissolve TO g of methylene blue 
in water and dilute to 100 ml. 

F-1.4 Sodium Chloride Solution — O'S percent. 

F-i.5 Starch Solution — The final <:6ncentt-ation shall represent 2 g 
soluble starch (weighed on dry basis) in 100 ml solution. The soluble 
starch to be used should be specially suitable for determining diastatic 
power, shall possess solubility at least 1 :50 in hot water, shall contain no 
dextrins, shall contain less than 075 percent reducing substances 
calculated as maltose, has moisture content of 10 to 12 percent and 
freshly made 2 percent solution shall have ^H of 4'5 to 5'5 without 
adjustment with bufler. 

F-1.5.1 Macerate starch with just enough cold freshly distilled water to 
form smooth, thin paste. Pour, with constant stirring, into boiling 
fresh distilled water representing not less than approximately 75 percent 
of final volume of starch solution, at such a rate that boiling does not 
cease. Continue boiling for 2 minutes after thin paste is completely 
added. Quickly add to beaker additional 10 percent of final volume 
of cold, freshly distilled water and transfer mixture quantitatively to glass 
stoppered volumetric flask. Mix by inverting flask, wash down neck 
of flask, and cool to 20°G before adding buffer solution. Add 2 ml buffer 
solution for each 100 ml of final volume of starch solution and dilute 
to the mark. Mix again by inverting flask and keep tightly stoppered 
at20°C until used. 

F-1.6 Soluble Starch Indicator — One percent soluble starch in 
30 percent sodium chloride solution. Prepare soluble starch suspension 
and pour slowly into boiling water. Add sodium chloride and dilute to 
volume. (Soluuon should be transparent and colourless.) 

F-2. DETERMINATION 

F-2.1 Grind separately not less than 25'5 g malt as in A-3.1. Collect 
finely ground malt in mash beaker, carefully brushing in malt particles 
remaining in mill. Without delay, adjust mass of contents to 25 ± 0'5 g. 

'Specification (ot sulphuric add ( rtnsti }. 

tSpeciiicauoD for loaium hydroxide, analytical reagent (Jurt 
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Transfer quantitatively to container (about 1 litre capacity) in which 
infusion is to be made. Add 500 ml of 0"5 percent sodium chloride 
solution at 20°C and close the container. Let infusion stand for 2' 5 hours 
at 20 ± 0'2°C and agitate by rotating at 20-niLnute intervals. Take care 
that in agitation of malt suspension as small quantity of grit as possible is 
left adhering to inner surface of flask above level of the water. (Do not 
invert flask to mix; gentle whirling of concents without splashing on sides 
of container is sufficient.) Filter infusion by transferring entire charge to 
a fluted filter. Return first 50 ml filtrate to filtei. Collect filtfate for 
3 hours after water and ground malt were first mixed. Prevent evapo- 
ration during filtration as far as possible by placing water on watch-glass 
over funnel and some suitable cover around stem of funnel, resting on 
neck of receiver. 

Immediately dilute 20 ml of this infusion to 100 ml with 0*5 percent 
sodium chloride solution at 20°C. Transfer 10 ml diluted infusion to 
250 ml volumetric flask and bring to 20°C. Add 200 ml buffered starch 
solution from fast flowing pipette all at 20'C. Mix solution by rotating 
flask during addition. Keep starch infusion mixture at 20 ± 0'1°C 
exactly for 30 minutes timed on stop-watch from time addition of starch 
was begun. Add 20 ml of 0*5 N sodium hydroxide r^idly and mix well 
by whirling the flask. Dilute to the mark at 20''C and mix thoroughly. 

F-2.2 Boil 10 ml of the Fehlings solution and 10 ml water in a 200-ml 
Erlenmeyer flask, add from burette about two-thirds of quantity of 
digested starch solution ( F-2>1 ) and boil for 1 5 to 20 seconds rotating 
constantly. Remove from heat. If still decidedly blue, add more 
solution, boil for about 10 minutes and again observe colour. When blue 
is almost discharged, and after solution boils gently for about 2 minutes, 
add 3 drops of methylene blue solution. Continue boiling and add more 
solution until O'l ml, or even one drop, discharges blue upon boiling. 

Repeat titration adding at once almost whole quantity of digested 
starch required, and proceed to end-point as directed. Designate 
quantity of digested starch solution required to reach end point in this 
second titration as '^4'. Interrupt boiling as little as possible after 
indicator is added, so that flask remains .filled with steam, preventing 
much excess of air. 

Prepare blank by processir^ exactly as in F-2>1, except that add 
the 0'5 N sodium hydroxide to malt infusion before adding the starch 
solution. To 10 ml of the Fehlings solution and 10 ml of water add 
a volume of this blank solution equal to final volume of digested starch 
solution. Boil and again determine end-point as in the determination. 
Designate quantity of digested starch solution used as 'B*. 
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F-3. CALCULATION 

F-3.1 DUstatic Power ( as-la bmsls) — ( 5 000/^ ) x {BfA) 

where 

A = volume in ml of digested starch solution, and 

B = volume in ml of digested starch solution required to 
reduce 10 ml of Fehling's solution. 

F-3^ Biaatatic power (on dry basis) => {DP X 100 )/( 100 — M) 

where 

DP = diastatic power, aa>ia basis; and 
M = percent by mass of moisture in the sample. 
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